In this study, the taxonomic position of P. boissieriana Buhse known from Iran and Azerbaijan, P. cordata Desv. known from Europe, and the endemic taxon P. serikensis Güner & Duman known from Turkey are re-assessed, considering morphology, distribution, and nomenclature. All populations of these taxa are re-assigned as two subspecies of P. cordata Desv., namely P. cordata subsp. cordata and P. cordata subsp. boissieriana (Buhse) Uğurlu & Dönmez, whereas P. serikensis is reduced to a synonym of P. cordata subsp. boissieriana. Detailed morphologic descriptions and figures from specimens along with a taxonomic discussion are given herein.
Materials and methods
This study was mainly based on fresh materials collected from their natural geographical distribution in Turkey, Lebanon, Turkish Republic of Northern Cyprus, and Georgia between 2006 and 2013. These materials represent both flowering and fruiting phases. In addition, collections of the herbaria TBI, LE, HUJ, KNYA, ISTE, ISTO, and HUB were examined.
Results

Pyrus georgica Kuth.
Pyrus georgica Kuthath. in Zametki Sist. Geogr. Rast. 8: 13. 1939; Not. Syst. (Tbilisi).8: 13 1939 Type: Georgia. Borshomi, p.p. Likani, 5. X. 1937 Likani, 5. X. . 11. V. 1938 , Sch. Kuthatheladze s.n. (TBI!) Figure 1 .
Tree, rarely shrub up to 3-9 m, stem diameter (15-) 25-30 (-60) cm, crown globose to irregular, stem bark gray; branches grayish or brown, spiny. Leaves (3-) 6 (-10) × 1.5 (-3) cm, widely elliptic-lanceolate, narrowly acute at apex, margin often entire or rarely serrate, undulate, gray tomentose on both sides at flowering time, finally pubescent; petioles 1.5-3 (-4.5) cm; stipules deciduous, linear-lanceolate. Inflorescence corymbose, 4-10-flowered. Flowers 20-30 mm in diameter; pedicels 1-2 (-3.5) cm, densely pubescent. Sepals 5, triangular, acute, reflexed, gray-tomentose at outside, (3-) 5 × 1 (-2) mm, persistent at fruit. Petals 5, white, (12-) 14 × (7-) 10 mm, apex rounded or rarely emarginate, from oblongovate to widely ovate, with short claw. Stamens in two rows, 15-20 (-25) , unequal, anthers pink in young flowers. Pistils 3-5, base minutely pubescent; receptacle concave, cupuliform, densely tomentose at outside. Bracts subulate (5-) 10 × (0.5-) 1 mm, pubescence yellowish orange. Fruit single or in pairs, green, greenish-yellow, brownish, globose, flattened globose, cylindrical globose or rarely globose-pyriform (1.5-) 2 × 2.5 (-3.5) cm diam., slightly juicy; pedicel length 1-2 (-4) cm in fruit, ± thick. Seeds ovate, 6-7 × 4-5 mm, apex acute, flat at one side, convex at other side, pale brown or dark brown. Distribution: Turkey (Figures 2a and 2b ; see Appendix (on the journal's website)), Georgia (Figures 2c and 2d Type: Syria in sylvatica regionis montis Cassii (Akra Mountain) supra Cassab, Boissier (G foto!).
Tree up to 10 m; branches glabrous, short thick spiny; young branchlets sparsely pubescent, soon glabrous, lustrous reddish-brown, with lenticels. Leaves 3-9 × 2-4 cm, lustrous green, with a prominent network of veins, narrowly to broadly lanceolate, sometimes oblong-ovoid, cuneate, sometimes narrowly cuneate or cordate at base, apex gradually acute, rarely close to obtuse, margin minutely crenate or crenate-serrate, tomentose on both sides at flower, finally glabrous above, sparsely tomentose or glabrous at mature; petiole with short pubescence, soon glabrous, 3-5 cm long; stipules deciduous, linear- lanceolate. Inflorescence corymbose, 5-15-flowered. Flowers 20-35 mm in diameter; pedicels 1.5-5 cm, sparsely pubescent or glabrous. Sepals 5, triangularoblong, acute, densely tomentose on both side, (3-) 6 × 1 (-2) cm, margin glandular, mostly persistent, rarely deciduous in fruit. Petals 5, white, 10-14 × 8-12 mm, apex rounded or emarginate, with hairy claw at base. Stamens in two distinct or inconspicuous rows, 15-20 (-30) , anthers pink in young flowers. Pistil 2-5 (-7), base ± glabrous or tomentose, receptacle cupuliform, tomentose outside. Bracts deciduous, subulate (6-) 9 mm, pubescent, brownish. Fruit 2-5, dark brown to brown or yellow, mostly pyriform to subpyriform, rarely globose, 2.5-4 × 2.5-5 cm; pedicel thick, 2-6 mm wide, thickening toward base, 1.5-3 (-5) cm long. Seeds ovate, 6-9 × 4-6 mm, apex acute, flat at one side, convex at other side, dark brown or blackish.
Distribution: Syria, Lebanon, Iraq, southern Iran, Turkey (in particular southern part), southern Transcaucasia, western Jordan.
Ecology: Dry slopes, forest remnants, field edges. 1. Leaves up to 3.5 cm long; petiole up to 3.5 cm …… var. microphylla 1. Leaves longer than (3-)3.5 cm long; petiole longer than (3-)3.5 cm 2. Leaves 3-7 cm long; pedicel 3-5 cm ..…… var. syriaca 2. Leaves 6-9 cm long; pedicel 1. Tree 6 to 12 m; branches densely white pubescent, unarmed, rarely spiny. Leaves (3-) 5 × 1.5 (-2.5) cm, elliptic or narrowly obovate, cuneate or subcuneate at base, mostly obtuse or subacute at apex, margin entire, slightly undulate, mostly mucronate, densely white pubescent on both sides, sometimes less pubescent above when mature, petiole with white pubescence, 1.5-4 cm long; stipules deciduous, linear-lanceolate. Inflorescence 8-15-flowered, corymbose. Flowers 15-30 mm in diameter; pedicels 1-3.5 cm, densely pubescent. Sepals 5, triangular-oblong, acute, densely tomentose on both sides. Petals 5, white, 6 (-12) × 5 (-8) mm, from oblong-ovate to ovate, with short claw. Stamens in two rows, 15-20 (-25) , anthers pink in Shrub or small tree up to 10 m (Figure 5a) , with patent to irregular crown; branches spiny; branchlets sparsely pubescent, purplish. Leaves lustrous green, (2.5-) 4 (-6) × (2-) 3 (-5) cm, very variable in shape, ovate-lanceolate to ovate, orbicular, cordate, rounded to subcordate at base, cuspidate to acuminate, obtuse, mucronulate or emarginate at apex, serrate, crenate or crenate-dentate, tomentose on both sides at time of flowering sparsely tomentose, glabrous when mature; petiole slender, stiff or flexible, 2-5 cm; stipules deciduous, linear-lanceolate. Inflorescence corymbose, 5-15-flowered. Flowers 15-25 mm in diameter; pedicels 1-3 cm, sparsely pubescent. Sepals 5, triangular-oblong, acute, densely tomentose outside, 1.5-3 mm long, mostly deciduous at fruit. Petals 5, white, 8-14 × 5-11 mm, apex rounded or emarginate, with short claw at base. Stamens in two rows, outer ring longer than inner one, 15-20 (-25), anthers pink in early flower. Pistil 2-5, base ± glabrous; receptacle cupuliform, ± glabrous outside. Bracts subulate (4-) 7 mm, pubescencent, brownish. Fruit 1-5, shiny, dark red to brown, globose to subpyriform, densely covered with lenticels ( Figure 5b) ; pedicel (0.5) 1.5-4 (5) cm long. Seeds ovate, 4-7 × 3-5 mm, apex acute, flat at one side, convex at other side, pale brown to dark brown or black. 
Discussion
Pyrus georgica was first described from Georgia and it is similar to P. elaeagrifolia Pallas known from Turkey. Although both taxa are similar in leaf morphology, P. georgica has short pedicels. Pyrus elaeagrifolia is characterized by long and distinct pedicels. Beside this, leaf apex and margin are useful characters for P. georgica in distinguishing it from P. elaeagrifolia. Undulate margins can be seen clearly in all leaves of P. georgica. However, P. elaeagrifolia only has undulate leaves in young shoots, and its apex is variable within individuals (Table 1) . P. pseudosyrica was described by Gladkova (1989) from Armenia and distinguished from P. syriaca, which is widely distributed in Turkey. Among the Turkish Pyrus species, P. syriaca is the only taxon with a pedicel that is robust and clearly thickening towards the base of fruit (Figure 3) . Comparison of specimens showed that P. pseudosyriaca differs from P. syriaca only by pedicel length, which is smaller; leaf length, which is longer; and fruit shape, which is globose to subglobose in P. pseudosyriaca according to the original description (Gladkova, 1989) . In fact, fruit shape is the most important character between them, which is typically pyriform, but rarely globose to subglobose in P. syriaca. Although P. pseudosyriaca is globose to subglobose, this variation can be also seen in P. syriaca. Beside this, leaf, pedicel, and petiole length variations have been used to create a new variety (P. syriaca var. microphylla) by Browicz (1972) and by us here. These differences are not sufficient to keep the two taxa as separate species. It is clear that P. pseudosyriaca should be regarded as a variety of P. syriaca. With respect to distribution pattern, these two species have a sympatric distribution in Turkey. Based on the few morphological differences among the species and nearly sympatric distribution, P. pseudosyriaca is assigned as a new variety of P. syriaca and reported as a new record for the Turkish flora.
Pyrus kotschyana was first described by Boissier (1859) from eastern Turkey; subsequently it was re-evaluated as a subspecies of P. elaeagrifolia by Browicz (1972) . This endemic subspecies is predominantly distributed in eastern and inner parts of Turkey with small populations (see Appendix). According to Browicz (1972) , it differs from P. elaeagrifolia subsp. elaeagrifolia by unarmed stems, and densely white-pubescent leaves that are broadest in the lower half of the lamina. However, detailed examination shows that P. kotschyana has spines, sometimes rarely. The presence of spines is included in the description of P. kotschyana here. In addition, the taxon is quite distinct from P. elaeagrifolia, with elliptic leaf shape, densely white pubescent leaves, and shorter pedicel and fruit length ( Figure 4 ; Table 2 ). Furthermore, distribution patterns of these two taxa are similar. They are found in the same area, even in the same stand. The opportunity to study the type material and relevant specimens from herbaria and field works enabled us to conclude that these two taxa should be treated as different species. Therefore we raised it back to species level. Pyrus cordata is well known from Western Europe, from Portugal to England, and has globose or subglobose fruit with a deciduous calyx ( Figure 5 ), although some forms have variation in shape and a persistent calyx. These variations have been used for diagnostic characters of the sections of the genus by Koehne (1890) . Browicz (1993) added peduncle width for distinguishing the sections Pashia and Pyrus. Pyrus boissieriana and P. cordata are very similar and have been treated as separate species in contrast to the treatment by Boissier (1872) . Pyrus boissieriana belongs to the section Pashia and is distributed from Turkey to Iran (see Appendix) and Afghanistan (Maleev, 1939; Khatamsaz, 1992; Zamani et al., 2012) . The Turkish population growing in Antalya (see Appendix) has been described as a new subspecies, P. boissieriana subsp. crenulata, by Browicz (1972) based on crenulate leaf margins. After a while, this population was published under a new name and status, P. serikensis, by Güner and Duman (1994) , without examining the type specimen or any further specimens. It was stated that P. serikensis differs from the Iran populations by leaf length (up to 2.9 cm) and some characters of the flower by the authors. It is clear from the type specimen ( Figure 6 ) and other examined specimens (Figure 7 ) that leaf length is up to 5 cm. The other important character, crenulate or serrulate leaf margin, is inconspicuous and some have crenate-serrate margins together. Aldasoro et al. (1996) showed that the width of fruit peduncle, petal size, leaf width, and petiole length are discriminative, particularly in distinguishing some Pyrus taxa, including P. cordata. They also evaluated P. cordata and P. boissieriana by carrying out a multivariate morphometric study and concluded that these are the same species. We agree with this assessment based on comparisons of the specimens collected for the first time from the European part of Turkey and from Antalya and Iran. However, we observed that fruit length and pedicel thickness represent only minor differences between these populations. As a result, we decided that populations named P. cordata and P. boisseriana separately belong to one species. P. cordata was correctly described by Desvaux in 1818, whereas P. boissieriana was described by Buhse in 1860; therefore, P. cordata should be accepted as a correct name because of priority of publication (Art. 11-12, McNeill, 2012) . Apart from morphological similarities, P. cordata is geographically isolated from the nearest localities of P. boissieriana. Considering this, the populations growing in southern Turkey, Azerbaijan, and Iran are placed in P. cordata as a subspecies based on some minor differences in morphology, but mainly distribution.
In conclusion, taxonomic and nomenclatural novelties of the economically important genus Pyrus are represented in this study. Pyrus georgica is reported for the first time from Turkey and morphologic characters are compared with those of the related species P. elaeagrifolia. The other new record for the flora of Turkey, P. pseudosyriaca, is discussed, emphasizing its affinity with P. syriaca. Based on morphology, this new record is reduced to a variety of P. syriaca. P. elaeagrifolia subsp. kotschyana is accepted as a species. Two new combinations are revealed: P. cordata subsp. cordata and P. cordata subsp. boissieriana.
Acknowledgments
The specimens were collected during the field trips for a project entitled "Taxonomic Revision of the Pomeae (Rosaceae) Genera (excluded Crataegus L.) in Turkey". The authors wish to thank the Scientific and Technological Research Council of Turkey (TÜBİTAK) (Project No: 111 T 850) for its financial support. The authors express their gratitude to Dr Shalva (Nukri) Sikharulidze for kindly providing support and literature during the work in Georgia, and Jordan R Brock for improving the paper's English. 
